Microvascular permeability is related to circulating levels of tumour necrosis factor-alpha in pre-eclampsia.
The mechanism for the increased microvascular permeability which, underline many of the complications of pre-eclampsia, remain unexplained. It has been suggested that a factor present in the maternal circulation in pregnancies complicated by the disease may be responsible for increased microvascular permeability. In this study, we have investigated the relationship between filtration capacity (K(f)), an index of microvascular permeability, and maternal levels of VEGF, leptin and TNF-alpha, all of which are known permeability factors whose plasma levels are increased in pre-eclampsia. We used a small cumulative pressure step venous congestion plethysmography protocol to compare K(f), an index of microvascular permeability, during the third trimester of 20 women with pre-eclampsia, 18 normal pregnant women and 18 non-pregnant female matched controls. Blood samples were obtained to measure plasma levels of VEGF, leptin, TNF-alpha plasma protein concentrations and full blood count. Microvascular filtration capacity (K(f)) was significantly increased in pre-eclampsia compared to the other groups (P<<0.0001, ANOVA). K(f) was also increased in the normal pregnant group when compared to the non-pregnant controls (P=0.02). Plasma levels of VEGF, leptin and TNF-alpha were significantly greater in pre-eclampsia compared to normal pregnancy and non-pregnant controls (P<0.0001, ANOVA, for all three analyses). Total plasma protein and albumin concentrations were significantly lower in the normal pregnant and pre-eclamptic groups, compared to the non-pregnant controls (P<0.0001, ANOVA). K(f) was significantly related to TNF-alpha in pre-eclampsia (r=0.53, P=0.018), and with VEGF in the non-pregnant controls (r=0.6, P=0.02). No significant relationship was observed between K(f) and VEGF, leptin and TNF-alpha during normal pregnancy. There was a significant inverse correlation between plasma albumin concentration and filtration capacity in the normal pregnant (r=-0.94, P<0.0001) and non-pregnant (r=-0.87, P<0.0001) groups but not in the women with pre-eclampsia (r=-0.18, P=0.8). These data show that that microvascular filtration capacity is significantly increased in pre-eclampsia, and correlates with circulating levels of TNF-alpha but not leptin or VEGF.